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(54) RADIO TERMINAL EQUIPMENT 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To improve antenna reception 
characteristics and to reduce SAR at transmission. 
SOLUTION: A flipper, which is a freely openable and closable lid 
part at the lower part of a body, is provided with a flipper 
antenna means, and in the case that the flipper is opened 
(normally during communication), the flipper antenna means is 
used for the transmission and the flipper antenna means and a 
projected antenna means are used for diversity reception. Also, 
when the flipper is closed (normally during standby), the 
projected antenna means is used for the transmission, and the 
flipper antenna means and the projected antenna means are 
used for the diversity reception. 
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[Claim(s)] 

[Claim 1] The protrusion antenna means projected and formed in the upper part of a body in the 
wireless terminal unit for mobile communications, The FURIPPA antenna means formed in the flipper 
attached in the body lower part free [ closing motion ], The means for switching which can connect 
alternatively the above-mentioned protrusion antenna means and the above-mentioned FURIPPA 
antenna means to a receiving-circuit system and a sending-circuit system, When the above-mentioned 
flipper was opened by a detection means to detect the switching condition of the above-mentioned 
flipper, and the above-mentioned detection means and it is detected So that the above-mentioned 
protrusion antenna means may be connected to the above-mentioned receiving-circuit system as a 
reception only antenna and the above-mentioned FURIPPA antenna means may be connected to the 
above-mentioned receiving-circuit system and the above-mentioned sending-circuit system as a 
transceiver combination antenna The wireless terminal unit characterized by having the control means 
which controls the above-mentioned means for switching. 

[Claim 2] The above-mentioned control means is a wireless terminal unit according to claim 1 
characterized by controlling the above-mentioned means for switching so that the above-mentioned 
FURIPPA antenna means may be connected to the above-mentioned receiving-circuit system as a 
reception only antenna and the above-mentioned protrusion antenna means may be connected to the 
above-mentioned receiving-circuit system and the above-mentioned sending-circuit system as a 
transceiver combination antenna, when the above-mentioned flipper was closed by the above- 
mentioned detection means and it is detected. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to wireless terminal units, such as a celt phone unit. 
[0002] 

[Description of the Prior Art] A cell phone unit is shown in drawing 19 (a) and (b) as an example of a 
mobile radio terminal. An antenna 101 projects drawing 1 9 (a) in the upper part of a body 100, and it is 
installed. Moreover, similarly, an antenna 101 projects, and is formed and the flipper 103 which can 
further be freely opened and closed in the lower part of a body 100 is formed for drawing 19 (b). A 
flipper 103 functions as a covering device which covers and protects for example, the keypad section 
etc., and is made into the condition of having opened so that it might illustrate, at the time of a 
message. 

[0003] what the antenna 101 is usually projected and installed in the upper part of a body of a terminal, 
and is used as an element as shown in these drawings — a conductive line — it is common that it is the 
so-called helical antenna which wound the element around the coiled form. The antenna 101 of this 
projecting type has some which can be pulled out if it lengthens to a terminal longitudinal direction so 
that the stable talk state can be maintained at the time of a message. In this case, the compound 
antenna of the above-mentioned helical antenna element by which the pulled-out linear antenna 
element and the so-called rod antenna element operate as an antenna, or are arranged inside the rod, 
and the pulled-out rod antenna element will operate as an antenna. 

[0004] However, even if the base station of a cellular-phone system is improved and it does not pull out 
an antenna 101 specially from the radical elongation of a cell phone market in recent years, the terminal 
which is using this protrusion antenna 101 as the antenna fixed [ so-called ] which has not been made 
withdrawal is increasing from the inclination which the location which can maintain the stable talk state 
is increasing. Compared with a drawer-type antenna, since structure is simple, a fixed antenna is 
becoming common [ the walkie-talkie terminal which especially adopted the antenna fixed / this / in the 
Europe commercial scene ] from the advantage that a manufacturing cost is also held down at a low 
price. 

[0005] Moreover, in the cell phone unit used by a digital cellular phone system and PDC of Japan 
(Personal Digital Cellular), as shown in drawing 21 , antenna element 101R, 101TR, and two antenna 
elements are prepared, it connects with the change-over circuit 105 through matching circuit 104R and 
104TR, respectively, and this antenna element 1 01 R and 101TR are alternatively connected to the 
receiving circuit 106 by the change— over circuit 105. That is, it is that antenna element 101R is used as 
a reception only antenna, and antenna element 101TR is used as a transceiver combination antenna, and 
the so-called diversity reception system by which two antenna elements for reception will be prepared, 
and this two antenna element 101R and 101TR are made selectable by the change-over circuit 105, and 
serve as the configuration of receiving the signal from an antenna element with high receiving level 
suitably in a receiving circuit 106 is adopted. 

[0006] In a diversity reception system, as shown in drawing 22 , the antenna which projects in the upper 
part of a body 100 is usually set to antenna element 101TR of transceiver combination. And it is 
common to antenna element 101R of reception only that the so-called built-in antenna installed in the 
interior of a body 100 is adopted. It is common at this built-in antenna that a tabular reverse F antenna, 
the helical antenna of every width, etc. are adopted as an element. And since there is little possibility 
that all of antenna element 101 R will be completely covered by hand at the time of terminal use, as for 
the installation location, being installed in the upper part of a body 100 is common. And by the switches 
S1 and S2 of the change-over circuit 105 being switched to a predetermined contact in this case, 
respectively, connection with a sending circuit 107 and a receiving circuit 106 of antenna element 
101TR of transceiver combination is enabled, and connection of antenna element 101 R of reception only 
is enabled only in a receiving circuit 106. 
[0007] 



* 



[Problem(s) to be Solved by the Invention] Since the wireless base station has been improved in recent 
years, it is the fixed protrusion antenna 101 installed in the terminal upper part, and although the 
condition at the time of the message of each personal digital assistant equipment of drawing_19 (a) and 
(b) was shown in drawing 20 (a) and (b) here, even if the antenna element approached the body head 
very much at the time of a message, the message stabilized enough can be kept above. However, a body 
head projecting and approaching an antenna 101 leads to degradation of an antenna property too. 
Moreover, in case of the such fixed protrusion antenna 101, an antenna element approaches a body 
head very much at the time of a message so that it may be shown as a distance DH. For this reason, 
the point that it becomes disadvantageous using the protrusion antenna 101 as a transmitting antenna 
at the time of a message to the regulation value of the upper limit of SAR (Specific Absorption Rate: 
power per [ which is absorb by the specific part of the body ] unit time amount and unit mass) (it 
becomes a direction approaching a upper limit although it is under an upper limit regulation value) cannot 
be deny. 

[0008] Moreover, in a diversity reception system, the built-in antenna element which is a reception only 
antenna has also been miniaturized from the trend of a miniaturization of a walkie-talkie terminal in 
recent years every year. A miniaturization of an element has produced the problem that a band does not 
become narrow or sufficient antenna properties — effectiveness deteriorates — are not acquired, on 
the property of an antenna. 
[0009] 

[Means for Solving the Problem] In this invention, it aims at realizing improvement in an antenna 
receiving property, and reduction of SAR at the time of transmission in view of such a problem. 
[0010] For this reason, the wireless terminal unit for the mobile communications of this invention The 
FURIPPA antenna means which projected and was formed in the antenna means and the flipper 
attached in the body lower part free [ closing motion ] projected and formed in the upper part of a body, 
The means for switching which can connect alternatively the above-mentioned protrusion antenna 
means and the above-mentioned FURIPPA antenna means to a receiving-circuit system and a sending- 
circuit system, When the above-mentioned flipper was opened by a detection means to detect the 
switching condition of the above-mentioned flipper, and the above-mentioned detection means and it is 
detected It has the control means which controls the above-mentioned means for switching so that the 
above-mentioned protrusion antenna means may be connected to the above-mentioned receiving- 
circuit system as a reception only antenna and the above-mentioned FURIPPA antenna means may be 
connected to the above-mentioned receiving-circuit system and the above-mentioned sending-circuit 
system as a transceiver combination antenna. Moreover, when the above-mentioned flipper was closed 
by the above-mentioned detection means and the above-mentioned control means is detected, it 
controls the above-mentioned means for switching so that the above-mentioned FURIPPA antenna 
means is connected to the above-mentioned receiving-circuit system as a reception only antenna and 
the above-mentioned protrusion antenna means is connected to the above-mentioned receiving-circuit 
system and the above-mentioned sending-circuit system as a transceiver combination antenna. 
[001 1] That is, in this invention, when a FURIPPA antenna means is formed in the flipper used as the 
covering device which can be opened and closed freely in the body lower part and the flipper is opened, 
the FURIPPA antenna means which is comparatively distant from a users head is used for transmission 
(when the time of a message usually comes). And it projects with a FURIPPA antenna means and an 
antenna means is used for diversity reception. Moreover, when the flipper is closed, a protrusion 
antenna means is used for transmission (when awaiting and usually becoming the time). And it projects 
with a FURIPPA antenna means and an antenna means is used for diversity reception. 
[0012] 

[Embodiment of the Invention] Hereafter, the configuration and actuation of a cell phone unit are 
explained as a gestalt of operation of this invention. Drawing 1 R> 1 and drawing 2 show the example of 
an appearance of the cell phone unit of the gestalt of the 1 st operation. This cell phone unit has the 
flipper 15 used as the covering device which can be freely opened and closed in the body lower part, 
and the front view and the perspective view show the condition (it folded up) in which drawing^! (a) and 
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(b) closed the flipper 15, and the condition that drawin g 2 R> 2 (a) and (b) opened the flipper 15, 
respectively. Rotation for closing motion is enabled by a flipper being formed with the ingredient made 
from a nonmetal, for example, an end being fixed to revolve by the body. 

[0013] As shown in drawing 1 and drawing 2 , on the flat surface of a body of a cell phone unit, the 
display 9 by the liquid crystal panel is formed. For example, the name of an actuation menu, the 
telephone number which carries out call origination, the telephone number which received a message, or 
a partner, an electric—wave receiving situation, an electronic mail text, a service menu, the receivable 
alphabetic character of data service and a receivable image, a character image, a screen saver image, 
etc. can be displayed on a display 9. 

[0014] As shown in drawing 2 , on the flat surface of a body, the control unit 10 by various kinds of 
actuation keys for actuation of a user is formed, in addition — although actuation keys, such as a push 
dial, are shown here — rotation and press — an operational jog dial, an operational slide switch, etc. 
may be formed. A user can perform alter operation, such as various actuation for a message, menu 
manipulation and selection actuation, and an alphabetic character, and various kinds of other actuation 
needed by this control unit 10. A control unit 10 will be in the condition of not expressing, when a flipper 
15 is closed like drawing 1 . Protection of the actuation key at the time of carrying and prevention of 
operation mistakes (a key will be pressed accidentally) are performed by this. A loudspeaker 7 and a 
microphone 8 serve as an I/O part of the voice at the time of a message. 

[0015] Antenna element 3T are prepared in the upper part of a body as a projected antenna, antenna 
element 3T — a conductive line — it considers as the so-called helical antenna which wound the 
element around the coiled form. Moreover, in this example, compared with the rod antenna, structure is 
simple and let it be the fixed antenna with which a manufacturing cost is also held down at a low price. 
[0016] Moreover, on a flipper 15, flipper section loading antenna element (henceforth FURIPPA antenna 
element) 3F are prepared. FURIPPA antenna element 3F are formed with the conductive material of size 
and thickness which can be carried for example, on a flipper 15. 

[0017] The internal configuration of a cell phone unit is shown in drawin g 3 . Each part of CPU1, memory 
2, protrusion antenna element 3T, FURIPPA antenna element 3F, the RF section 4, the baseband 
processing section 5, the voice section 6, a loudspeaker 7, a microphone 8, a display 9, a control unit 10, 
the closing motion detecting element 11, the change-over circuit 12, and matching circuits 13T and 13F 
is electrically connected so that it may illustrate. 

[0018] Let CPU1 be the part which performs overall control about actuation of a cell phone unit, i.e., 
voice message actuation and packet communication actuation, storage of various information, 
management, user actuation, a display action, diversity reception actuation, etc. Memory 2 shows 
comprehensively the storage region prepared in cell phone units, such as ROM, a flash memory, and D- 
RAM, and storage/read-out of information are performed based on control of CPU1. And memory 2 is 
used for a program of operation for CPU1 to perform various control and the storage of a multiplier or 
the set point used for processing, or is used as a work-piece field of CPU1. Moreover, storage of storing 
of the information incorporated by packet communication, the telephone number which the user 
registered is also performed. 

[0019] Although a control unit 10 is the above-mentioned actuation key with which is prepared on the 
body case of a cell phone unit, and actuation of a user is presented as shown in drawing 2 , the 
criminal-investigation information on this control unit 10 is supplied to CPU1. CPU1 will perform 
necessary control action according to actuation of the user who used the control unit 10. In addition, a 
user is also enabled to input text by actuation of a control unit 10 for a message input or dial 
registration, and CPU1 performs transmitting processing and storage processing to memory 2 about the 
inputted text. A display 9 is formed with a liquid crystal panel etc., as dra win g 1 and drawing 2 explained, 
and it shows a user various kinds of information based on control of CPU1. 

[0020] Protrusion antenna element 3T, FURIPPA antenna element 3F, the change-over circuit 12, 
matching circuits 13T and 13F, the RF section 4, the baseband processing section 5, and the voice 
section 6 perform the communications processing at the time of a message and packet communication. 
Receiving-circuit 4a and sending-circuit 4b are prepared in the RF section 4. And in receiving-circuit 4a, 
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reception/recovery processing on the necessary selected frequency and decoding of a TDMA method 
(Time Division Multiplex Access) are performed, and baseband signaling is acquired. That is, it projects 
at the time of reception, and is received by antenna element 3T or FURIPPA antenna element 3F, 
magnification about the signal acquired through matching circuit 13T or 13F, and the change-over 
circuit 12 for impedance matching is performed, reception/recovery processing by the necessary 
frequency channel, TDMA decoding, etc. are performed, it gets over as baseband signaling, and the 
baseband processing section 5 is supplied. In addition, CPU11 controls the switch of the change-over 
circuit 12 for diversity reception actuation, and the direction whose reception stabilized more among 
protrusion antenna element 3T and FURIPPA antenna element 3F becomes possible is made to be 
connected to receiving-circuit 4a alternatively. 

[0021] Moreover, in sending-circuit 4b, encoding of a TDMA method, transmit modulation, magnification, 
etc. are processed. That is, while performing TDMA encoding and modulation processing by the 
necessary frequency about the signal supplied from the baseband processing section 5 at the time of 
transmission, it amplifies about the sending signal, and projects through matching circuit 13T according 
to the selection condition of the change-over circuit 12, and an electric-wave transmitting output is 
carried out from FURIPPA antenna element 3F through matching circuit 13F from antenna element 3T. 
[0022] The baseband processing section 5 performs predetermined signal processing about the signal to 
which it restored to baseband signaling in the RF section 4 at the time of reception. The signal decoded 
in the baseband processing section 5 at the time of a voice message is supplied to the voice section 6, 
and is outputted from a loudspeaker 7. Moreover, the baseband processing section 5 is supplied through 
processing of the voice section 6, predetermined signal processing is performed, further, in the RF 
section 4, processing is carried out [ above-mentioned ] and the signal inputted from the microphone 8 
is transmitted. The packet data received at the time of packet communication are supplied to CPU1 
through the baseband processing section 5, memory 2 memorizes or the contents of data are displayed 
on a display 9. 

[0023] The closing motion detecting element 1 1 is only a detecting element about the switching 
condition of a flipper 15. A concrete configuration can consider various kinds of examples, such as 
various idea **, a thing which responds to rotation of a flipper 15 and by which a mechanical switch is 
switched on / turned off, and a thing optically detected with a reflective mold photosensor etc. The 
detection information by the closing motion detecting element 11 is supplied to CPU1. CPU1 controls 
the switch connection condition of the change-over circuit 12 to mention later according to the open 
condition of a flipper, and a closed state. 

[0024] It projects to drawing 4 and the system to receiving-circuit 4a from antenna element 3T and 
FURIPPA antenna element 3F and sending-circuit 4b is shown typically. Connection of protrusion 
antenna element 3T is enabled at both receiving-circuit 4a and sending-circuit 4b through matching 
circuit 13T, the RF transmission line 14, and the change-over circuit 12. Moreover, connection also of 
FURIPPA antenna element 3F is enabled at both receiving-circuit 4a and sending-circuit 4b through 
matching circuit 13F, the RF transmission line 14, and the change-over circuit 12. Therefore, both 
protrusion antenna element 3T and FURIPPA antenna element 3F can function also as a reception only 
antenna also as a transceiver combination antenna according to the switch condition of the change- 
over circuit 12. If it puts in another way, each function of protrusion antenna element 3T and FURIPPA 
antenna element 3F can be set up by control of the change-over circuit 12 by CPU1. 
[0025] Switches Sa, Sb, Sc, Sd, and Se are formed in the change-over circuit 12 so that it may 
illustrate. Switch Sa chooses connection of each antenna elements 3T and 3F to sending-circuit 4b. 
Switch Sb chooses connection of each antenna elements 3T and 3F to receiving-circuit 4a. Switch Sc 
turns on / turns off Switch Sa and connection of FURIPPA antenna element 3F. Switch Sd projects with 
Switch Sa, and turns on / turns off connection of antenna element 3T. Switch Se projects with Switch 
Sb, and turns on / turns off connection of antenna element 3T. In addition, since it is a thing to make it 
have the function which switches a connection condition that five switch Sa~Se is prepared in the 
change-over circuit 12 as it does not pass to an example but being explained below, the number of 
concrete switches, the number of contacts of each switch, a connection configuration, etc. are 
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considered variously. 

[0026] The period when CPU1 is detected if the flipper 15 is opened by the closing motion detecting 
element 11, for example, the period under message, will control the change-over circuit 12 to be shown 
in drawing 5 . Drawing 5 (a) shows on the circuit the control state which shows the control state of each 
switch Sa-Se at the time of TX in the period when the flipper 15 is opened, and RX (transmitting period) 
(receiving period), and was shown in drawing 5 (b) and (c) at drawing 5 (a). 

[0027] At the time of TX, CPU1 controls the change-over circuit 12 so that Switch Sa is considered for 
OFF and Switch Sc as t2 terminal selection and Switch Sb is set to ON. in addition, suppose that it is 
free to Switches Sd and Se at this time (ON/ — off — whichever is sufficient). As this shows drawing 5 
(b), FURIPPA antenna element 3F will be connected to sending-circuit 4b. the time of RX — CPU1 
controls the change-over circuit 12 so that Switch Sa is considered for OFF and Switch Se as t2 
terminal selection and t1 terminal or t2 terminal selection, and Switch Sc are set to ON for Switch Sb. 
Suppose that it is free to Switch Sd at this time. As this shows drawing 5 R> 5 (c), protrusion antenna 
element 3T or FURIPPA antenna element 3F will be connected to receiving-circuit 4a. 
[0028] That is, in the condition that the flipper 15 is opened, FURIPPA antenna element 3F are used for 
transmission, and protrusion antenna element 3T or FURIPPA antenna element 3F are used for 
reception by switching Switch Sb as diversity reception control. For this reason, in the condition that 
the flipper 15 is opened, FURIPPA antenna element 3F will function [ a transceiver combination antenna 
and protrusion antenna element 3T ] as a reception only antenna. 

[0029] the period when CPU1 is detected if the flipper 15 is closed by the closing motion detecting 
element 11 — for example, an inner period will control the change-over circuit 12 to await and to be 
shown in drawing 6 . Drawing 6 (a) shows on the circuit the control state which shows the control state 
of each switch Sa-Se at the time of TX in the period when the flipper 15 is opened, and RX 
(transmitting period) (receiving period), and was shown in drawing 6 (b) and (c) at drawing 6 (a). 
[0030] At the time of TX, CPU1 controls the change-over circuit 12 so that Switch Sa is considered for 
OFF and Switch Sc as t1 terminal selection and Switch Sb is made off [ OFF and Switch Sd / ON and 
Switch Se ]. As this shows drawing 6 (b), protrusion antenna element 3T will be connected to sending- 
circuit 4b. the time of RX — CPU1 — Switch Sa controls the change-over circuit 1 2 so that t1 terminal 
or t2 terminal selection, and Switch Sc are set to OFF for OFF and Switch Se and Switch Sd is set to 
ON for t1 terminal selection and Switch Sb. As this shows drawing 6 (c), protrusion antenna element 3T 
or FURIPPA antenna element 3F will be connected to receiving-circuit 4a. 

[0031] That is, in the condition that the flipper 15 is closed, it projects for transmission, antenna 
element 3T are used, and protrusion antenna element 3T or FURIPPA antenna element 3F are used for 
reception by switching Switch Sb as diversity reception control. For this reason, in the condition that 
the flipper 15 is closed, protrusion antenna element 3T will function [ a transceiver combination antenna 
and FURIPPA antenna element 3F ] as a reception only antenna. 

[0032] Thus, the following effectiveness is acquired by the connection condition of each antenna 
elements 3T and 3F being switched. Since FURIPPA antenna element 3F become transceiver 
combination and protrusion antenna element 3T become reception only in the condition that the user is 
talking over the telephone when the flipper 15 is opened first that is, it will become advantageous in 
respect of SAR. Although the condition under message is shown in d rawin g 7 , protrusion antenna 
element 3T, the distance DH of a user head, and the distance DF of FURIPPA antenna element 3F and a 
user head serve as DF>DH. Therefore, it is because it becomes what can lower the value of SAR that 
FURIPPA antenna element 3F are used for transmission. 

[0033] Moreover, a user talks over the telephone by usually having the body section in a hand so that 
drawing 7 may show. Therefore, since both the antenna elements 3T and 3F used for diversity reception 
actuation are what is prepared in the part which all is not usually covered with a user's hand, 
improvement in a receiving band property is achieved and reception actuation stabilized more is realized. 
For example, there is little possibility that will use the antenna with a built-in body conventionally as 
d rawing 22 was described, and the built-in antenna will become what was allotted to the internal upper 
part of a body as a part which is not covered if possible with a users hand, or FURIPPA antenna 




element 3F will be further covered by hand rather than such a built-in antenna, therefore the diversity 
reception actuation by both the antenna elements 3T and 3F is stabilized more. Moreover, this forms 
the antenna built in the interior of a body, and since using for diversity reception actuation becomes 
unnecessary, it is also being able to promote reduction of the number of antennas, reduction of the 
component parts inside a body, generating of the allowances of the mounting tooth space in the interior 
of a body, as a result the miniaturization of a body. 

[0034] Furthermore, protrusion antenna element 3T used as body upper limit and FURIPPA antenna 
element 3F used as the lower limit of a body become that from which it is separated enough in distance, 
therefore will become advantageous also in that a mutual interference can be reduced. 
[0035] Moreover, when a user's cell phone unit is in stripes at a bag or a pocket when the flipper 15 is 
closed that is, protrusion antenna element 3T become transceiver combination, and FURIPPA antenna 
element 3F become reception only (when awaiting). In this case, since the cell phone unit is not 
approaching a user's head, even if it uses protrusion antenna element 3T for transmission, in respect of 
SAR, it will become satisfactory at all. Furthermore, although a property deteriorates somewhat in order 
that FURIPPA antenna element 3F may approach with the grand part of a body when the flipper 15 is 
closed, a problem is not produced on a function by the Maine antenna of transceiver combination 
projecting and being referred to as antenna element 3T. Good diversity reception actuation as well as 
the case where the flipper 15 is opened, of course becomes possible. 

[0036] By the way, examples various in addition to the configuration shown in drawing 2 as FURIPPA 
antenna element 3F can be considered. As a gestalt of the gestalt of operation of the following 2nd - 
the 12th operation, various kinds of examples of FURIPPA antenna element 3F are explained. In addition, 
although drawing 8 - drawin g 18 explain the gestalt of each operation, all of each of these drawings 
show the front view and perspective view of a cell phone unit as (a) and (b) in the condition of having 
opened the flipper 15, respectively. 

[0037] Moreover, although FURIPPA antenna element 3F shown by drawing 2 are indicated from the 
outside as what is formed inside the flipper 15 (field which counters the control unit 15 of a body) so 
that it may hide when a flipper 15 is folded up, they may be made to be formed in the external surface 
side of a flipper. Furthermore, the pattern of FURIPPA antenna element 3F may be formed in the 
interior of a flipper 15 so that contact outside may be severed completely. Such [ respectively ] a 
modification can be considered also in the gestalt of each operation explained below. 
[0038] FURIPPA antenna element 3F as a gestalt of the 2nd operation are shown in dr^wjng_8 (a) and 
(b). This is an example by which FURIPPA antenna element 3F are formed in the center of a flat surface 
of a flipper 15 in the shape of [ one ] a stripe. For example, if FURIPPA antenna element 3F are formed 
in the side edge section of a flipper 15 like above-mentioned drawing 2 , by the case where it has with 
the case where a user has a cell phone unit with the right hand, and left hand, the clearance of 
FURIPPA antenna element 3F and a user head will change. For this reason, when had by one hand, it is 
possible that the value of SAR becomes large rather than the case where it has by the hand of another 
side. What is necessary is just to form FURIPPA antenna element 3F in the center of a flipper flat 
surface like this drawing 8 , in order to make it the value of SAR not change in view of such a situation, 
whichever it has by the hand. 

[0039] FURIPPA antenna element 3F as a gestait of the 3rd operation are shown in drawing 9 (a) and 
(b). The RF transmission line 16 by a coaxial cable etc. connected with matching circuit 13F which this 
showed to drawing 4 is formed in the side edge section of a flipper 15, and the antenna electric supply 
section 17 is formed in the tip side of the RF transmission line 16. And along with the front end section 
of a flipper 15, FURIPPA antenna element 3F are formed in the shape of a straight line from the antenna 
electric supply section 17. If it does in this way, FURIPPA antenna element 3F can be in the condition of 
separating from a user's head most, therefore can reduce SAR more. Moreover, although SAR is based 
also on the frequency band used or antenna element length, it becomes what has the largest 
neighborhood of the antenna electric supply section 17. Therefore, that the antenna electric supply 
section 17 also lengthens distance from a users head as the front end section of a flipper 15 like this 
example also becomes being able to make an SAR value lower. 
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[0040] FURIPPA antenna element 3F as a gestalt of the 4th operation are shown in drawing 10 (a) and 
(b). Antenna element length may be insufficient only by making FURIPPA antenna element 3F into a 
straight line on a flipper 15 depending on the frequency band used. That is, it is called for that the 
system used as a low frequency band lengthens antenna element length. In that case, it is possible to 
lengthen element duration like this example by making FURIPPA antenna element 3F into the shape of a 
meander line. 

[0041] Moreover, the gestalt of operation of the 5th of drawing 1 1 (a) and (b) uses FURIPPA antenna 
element 3F of the shape of a meander line like above-mentioned drawing 10 as the flat-surface center 
section of the flipper 15. This is with the case where it has with the case where a user has with the 
right hand, and left hand, like the case of the gestalt of implementation of the above 2nd, and avoids 
that SAR becomes high in one case while it lengthens antenna element length like the gestalt of 
implementation of the above 4th. 

[0042] The gestalt of operation of the 6th of drawing 1 2 (a) and (b) lengthens antenna element length for 
FURIPPA antenna element 3F as a zigzag line of the shape of a character of **. 

[0043] Moreover, in one case, it is avoidable by the case where it has with the case where a user has 
with the right hand, and left hand like the gestalt of operation of the 7th of drawing 13 (a) and (b) that 
SAR becomes high using FURIPPA antenna element 3F of the zigzag line of the shape of a character of 
** as the flat-surface center section of the flipper 15. 

[0044] The gestalt of operation of the 8th of drawing 14 (a) and (b) is considering as the zigzag line 
which expresses FURIPPA antenna element 3F by turns at the front face and tooth back of a flipper 15 
through a through hole 18, and lengthens antenna element length. 

[0045] Moreover, in one case, it is avoidable by the case where it has with the case where a user has 
with the right hand, and left hand like the gestalt of operation of the 9th of drawing 15 (a) and (b) that 
SAR becomes high arranging FURIPPA antenna element 3F of the zigzag line expressed by turns at the 
front face and tooth back of a flipper 15 in the flat-surface center section of the flipper 15. 
[0046] The gestalt of operation of the 10th of drawing 16 (a) and (b) is making FURIPPA antenna 
element 3F into L character-like Rhine, and lengthens antenna element length. 

[0047] After the gestalt of operation of the 1 1th of drawing 17 (a) and (b) makes FURIPPA antenna 
element 3F the shape of a straight line along with the side edge section of a flipper 15, it is considering 
as the shape of a meander line along with the front end section of a flipper 15, and lengthens antenna 
element length. 

[0048] After the gestalt of operation of the 12th of drawing 18 (a) and (b) makes FURIPPA antenna 
element 3F the shape of a meander line along with the side edge section of a flipper 15, it is considering 
as the shape of a straight line along with the front end section of a flipper 15, and lengthens antenna 
element length. 

[0049] By carrying out like the gestalt of operation of the above drawing 10 - drawing 18 , it cannot be 
concerned with the size of a flipper 15, a configuration, etc., but required antenna element length can be 
secured, and the transceiver property which is FURIPPA antenna element 3F can be raised. 
[0050] In addition, although various kinds of examples about FURIPPA antenna element 3F have been 
explained, it cannot be overemphasized that various kinds of things can be considered as a pattern of 
FURIPPA antenna element 3F besides these. 

[0051] Moreover, although the configuration and antenna change-over actuation of a cell phone unit 
have been attached and explained in explanation of the gestalt of the 1st operation, the configuration of 
this invention and actuation are not limited to the above-mentioned example. For example, a user may 
enable it to choose change-over actuation of the change-over circuit 12 manually. Moreover, although 
CPU1 shall control change-over actuation of the change-over circuit 12, the switch mechanism which 
changes, for example according to closing motion of a flipper 15 is formed, and you may make it 
switched to the condition that drawing 5 and drawing 6 explained. That is, the switch mechanism shall be 
equipped with flipper closing motion detection and a change-over control function. In that case, CPU1 
should control only a switch required for the change-over in the time of RX at the time of diversity 
reception actuation and TX. 
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[0052] Moreover, this invention is widely applicable to the communication equipment of other kinds, and 
information machines and equipment not only as a cell phone unit but a wireless terminal unit. 
[0053] 

[Effect of the Invention] While a FURIPPA antenna means is used for transmission when a FURIPPA 
antenna means is formed in the flipper used as the covering device which can be opened and closed 
freely in the body lower part in this invention so that the above explanation may show, and the flipper is 
opened (when the time of a message usually comes), it projects with a FURIPPA antenna means and an 
antenna means is used for diversity reception. That is, transceiver combination and a protrusion antenna 
means serve as [ a FURIPPA antenna means ] reception only. And since the FURIPPA antenna which 
will be in the condition of having separated from a user's head comparatively is used for transmission, it 
is effective in becoming very advantageous in respect of SAR. Moreover, it is prepared in the part which 
is not usually covered with a user's hand, improvement in a receiving band property is achieved, and 
each both antenna means used for diversity reception actuation has the effectiveness stabilized very 
much compared with using an antenna with a built-in body like before of becoming receivable. There is 
also an advantage that a built-in antenna becomes unnecessary, of course. Furthermore, since both the 
antenna means is located in body upper limit and a lower limit and can secure sufficient distance, the 
effect by interference of both antennas can also reduce it. 

[0054] Moreover, in this invention, when the flipper is closed, a protrusion antenna means is used for 
transmission (when awaiting and usually becoming the time), it projects with a FURIPPA antenna means 
and an antenna means is used for diversity reception. That is, transceiver combination and a FURIPPA 
antenna means serve as [ a protrusion antenna means ] reception only. For this reason, like the above, 
since each both antenna means used for diversity reception actuation is what is prepared in the part 
which is not usually covered with a user's hand, it has the effectiveness stabilized very much of 
becoming receivable. Furthermore, when the flipper is closed, in order that a FURIPPA antenna means 
may approach with the grand part of a body, a property deteriorates somewhat, but since the Maine 
antenna of transceiver combination projects and it is turned on the antenna means side, it is 
satisfactory. Since it is the case where the user furthermore is not bringing the body close to a head in 
this case, even if it uses a protrusion antenna means for transmission, it does not become 
disadvantageous in respect of SAR. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the front view and perspective view at the time of flipper folding of the cell phone unit 
of the gestalt of operation of the 1st of this invention. 

[Drawing 2 ] It is the front view and perspective view at the time of the flipper aperture of the cell phone 
unit of the gestalt of the 1st operation. 

[Drawing 3] It is the block diagram of the cell phone unit of the gestalt of operation. 

[Drawing 4] It is the explanatory view of the antenna change-over configuration of the gestalt of 

operation. 

[Drawing 5] It is the explanatory view of the change-over condition at the time of the flipper aperture of 
the gestalt of operation. 

[Drawing 6] It is the explanatory view of the change-over condition at the time of flipper folding of the 
gestalt of operation. 

[Drawing 7] It is an explanatory view at the time of use of the cell phone unit of the gestalt of operation. 

[Drawing 8] It is the front view and perspective view for explanation of the FURIPPA antenna element of 
the gestalt of operation of the 2nd of this invention. 

[Drawing 9] It is the front view and perspective view for explanation of the FURIPPA antenna element of 
the gestalt of operation of the 3rd of this invention. 

[Drawing 10] It is the front view and perspective view for explanation of the FURIPPA antenna element 
of the gestalt of operation of the 4th of this invention. 

[Drawing 11] It is the front view and perspective view for explanation of the FURIPPA antenna element 
of the gestalt of operation of the 5th of this invention. 

[Drawing 12] It is the front view and perspective view for explanation of the FURIPPA antenna element 
of the gestalt of operation of the 6th of this invention. 

[Drawing 13] It is the front view and perspective view for explanation of the FURIPPA antenna element 
of the gestalt of operation of the 7th of this invention. 

[Drawing 14 ] It is the front view and perspective view for explanation of the FURIPPA antenna element 
of the gestalt of operation of the 8th of this invention. 

[Drawing 15] It is the front view and perspective view for explanation of the FURIPPA antenna element 
of the gestalt of operation of the 9th of this invention. 

[ Drawing 16] It is the front view and perspective view for explanation of the FURIPPA antenna element 
of the gestalt of operation of the 10th of this invention. 

[Drawing 17] It is the front view and perspective view for explanation of the FURIPPA antenna element 
of the gestalt of operation of the 1 1th of this invention. 

[Drawing 18] It is the front view and perspective view for explanation of the FURIPPA antenna element 

of the gestalt of operation of the 12th of this invention. 

[Drawing 1 9] It is the perspective view of the conventional cell phone unit. 

[Drawing 20] It is the explanatory view of the busy condition of the conventional cell phone unit. 
[Drawin g 21] It is the explanatory view of the structure of a diversity reception system. 
[Drawing 22] It is the block diagram of the aerial connection change-over configuration of the 
conventional cell phone unit. 
[Description of Notations] 

1 CPU, 2 Loudspeaker, 8 Microphone, 9 Display, 10 Control Unit, 11 Closing Motion Detecting Element, 
12 Change-over Circuit, 13T, 13F Matching Circuit, 15 Flipper, 17 Antenna Electric Supply Section, 19 
through Hole Memory, 3T Protrusion Antenna Element, 3F FURIPPA Antenna Element, 4 The RF 
Section, 4a Receiving Circuit, 4B Sending Circuit, 5 Baseband Processing Section, 6 Voice Section, 7 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[0015] *ft±g|54C«^aiL/c7'>'7 : -^-iL'TT> 

3 TB. iltt«xw> -fJW«C#l,^c. 

FT>^«:tt:^-C*i&WfBf3R-Cl!jfi=i^hfcS< 
ffl)x6n-5ll^CDT>5 : -^i ?hr^?>. 

[ooie]*fc7'j?^i5 ±(c«. -7 y ■?^aj*s« 

40 7>ftil/ji>l- (JiiT. 7!)";/>'7>ftxW> 

> h 3 Fit y i 5±(cjsiSDjtgft-y-^ 

[0017] HStcaiSFWgSRKCDI^aMtliRi^r. B 
^t^xt^c, CPU1. ^t'J2, 5lttiT>-f^xu 
^>h3T, 7 y -;;<7>ftxl/X> h 3 F. RFSfl 

1 . ^@8§ 1 2 . S££[e]S£ 13T, 1 3 F 
50 «flsjtc««i$n*. 
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[ 0 0 1 8 ] C P U 1 », 8F£«Ki£H<D«lfE. BPft^ 
y^r"J2«, ROM. 77»^»^*V. D-RAM& 

utfcD cpui owsp*ca-3i>rt»«©ffite/«*u 
-eit^*v2 am a c p u i #«« 

»etf©E««:fflt>6hfcO. CPUlffl7-«i io 

[0019] 10B, H 2 &C^n U?c <fc 5 CcflirgS 

ft 4 ±1B© »fE * - "C * ■& # 5 . C ©J&fESB 1 0 ©M^lf 
«ttCPUlK«BSh4. CPU US, HfWlO* 

itfRKot^r, aKt*aa-^^*y 2^©Btwrai*iT 
cpui ©M»k:»-a»"C«* 

[0020]??ajr>ftiL'^>F3T, 7 U 
>7-tiU^i>h3F, tt&llIR 1 2, fg^EISgl 3 
T, 13F, RFSP4, F4aaBB5 , 

6«jii5H#^^-> Fji<sB*©ii«&a£»T-rs, r 

fl/tgffll^ffl-^ TDMAS^ (Time Division Mtiltip 
lex Access) ©f*=i- HlSfflSffl^-^'^ ^* 
IP^SftB^(C«??mT>-r^xu^> F3TXt* 

}i*>X7^>W©I«l 3 TXti 1 3F,^ 

DMAfa- F^Sffor, Fff^iU-CM 
-/ Silftf^fcftK, C P U 1 1 1 2 

tc&MWMW £ & S^jltRlftiC^ff HS§ 4 a iC^ 

[0 0 2 1] £/d£<flH3§4 bf«TDMA^©i> 
3-F, Sff^Pk *WWP©*a»*tT^. IP ft. 
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S&l 2©jWRtt«BCIt:UT. g-£@S§ 1 3T?:/rbT^ 
UJ7>ftiUj<>F3T*?.. *» L < BK^iaiS 1 3 

[0 02 2 ] -<-*/<>F*!»»5tt, ^«^FiC«RF 
g|5 4 ^-^^->F{t^-C«IIIISn/c^KO^T© 

RF^4T±i3^asn-rj^ft$n?»„ /t^^hafliw 

02*1955 £/M< TCP U 1 CC#^;?ft. > * 'J 2 tcffitt 
[0 02 3 ] laH^WSR 1 IB, ? y ) 1 5©^W« 
1 5 ©Ht!)(Ct5GT«l«W^ -c » s 

&£§«©w3r*6ft£, H»M*a«i nci^m 

tWRttCPUlK^StlS. CPU ib^^^s 
WML MtaiKciCU-rfBfirSi^fcttftiaKl 2©* 

-r »^«iMttii*iiwP'i**. 

[0 0 2 4 ] EKK^ttST^T-^U^O F 3T, 7'J 
,;<7>ftxW>l-3F*^, ^fHIS§4a. S'® 

> h 3 Ttt. iS^iB l 3 T, 14, « 

, y>H3F fcSS^lBlK 1 3 F , 14, « 

^IHISSI 2?r/rUT. ^{f[HlK4a 1 it«@l®4b©^ 

y > h 3 T. 7 "J 7/i7>ftxl'^ > F 3 F©W?£ 
fc, «)W1B 1 2 ©x ^!i(c«t *) . 
>Wil/t*>. ft«#fflr>7-7-£ brfe«tgT-*€, 
C£tc^^ 0 f^Tntf. CPU lKJcSWftHKl 2 
©(fiBKCfc-oT. ??tliT>f-^xU-^>F3T. 7!)j 

[0025] H^-r-s i 9 icwmmffi l 2 CC«^ v * 

0 Sa, Sb.Sc. Sd, S e fcivCOi. 

3T, 3 Fvmmzmvi-rz. ^-f^sbB, 

jg4a«t5S7>ftxW>H3T, 3F©Sft 

T >^^-xlx^> h 3 FCDWgi**^/*?'?^* ^4 
,fSdB, X^^Sai^r>ft£^>13 
7 (DWM**^/* ^-f^SeB, 
S b i??H)7>7til/^>l- 3 l:<DW^^.^/^7 
ti. #J&@881 2tc5^>©^-i'^5 1 Sa~Se 

30 aMftwehicttt-wtcrff-r, ^fc*w-r*«fc5«c 



7 

<DV$>Z>tc&. Mtetfttj:* A » ^©R 

[0 0 2 6] CPUlti, MERfetHfli 1 1 tc J: 0 7 y ? 

Rep ©Mat*. 0 5 Km? «fc 9 tc^BSIiiK l 2 *iw8pt 
£Ci&Cft£„ 05 (a) 87 !/ f^'l 5*JPB*>n-C(,» 
SJBIHKefcttS. TXB* GgffiJHm) iRXBtSp (S«JH 
H) ©. g-TW a~~S e©MMfl&£7nLT:fo 

0, 5 (b) (c) CC E5 (a) JC5*l/fc*KSI 

[0 0 2 7 ] TXB#CC»CPU ltt. ^-f'yfSaAH 

£3tiSJ:9K:1?J&[II8Sl 2**tJSp-ri>„ ftfc\ c©£ 

^x-t'^ sd, s eicztuxit? y-t-r-s 

^■7i'^e.T^J*)i5:t,0 o cntcj;<plS5 (b) ic 
jj*T«fc9«:, 7 <) ;.;S7>ftJW>h3 F#33t{t[Il 
SS4 btC^MSn-SC £iCft£. RX^ttCPUltt, 
X-/ a*H 2J8H4S1R, ^-f7?Sb#t l*f 
Xtt t 2 ig^-jgiR, X-f^Sc*it7, X^fSe 
36**>iSnS«fc5K«aft|3j»l 2*WWT4. C©£ 
#7W ^ dic>FfL-C«7 y-£-f3„ CJ-UCJ:<5I2 
5 (c) (e^-rJc^C. ^[B7>ftJ:U/(>h3Ti 

4 aKii^hSC £&Cft&„ 
[ 0 0 2 8 ] 0 7 y ^ 1 5 tiUffifrixX^ZVim-C 

mmunty y »^7>f-tiM> h 3 F*&m 

Sb^^iSCiT, ^tBT>f-^-xu^> h3 T 
V ?^7>f txl/^> h 3 F?r«fflt5. CCD 

y i. i 5A5^^nri^-5>t^T'W, 7 v v^r 

>ftxuy>F3F*iIgIiffl7>ft, ^itJ7> 

ftiM>i- 3T*5§<f#fflr>f-^i o-c^tg-r^ 

[0 0 2 9] CPU1B. Mm^tBgB 1 IK «fc <0 7 y ? 

f**j*tfi>©J(iflBtt. Bi6{c^-r<t^tcw»[ai8i 2* 

(««JWB) CO. £-7 9 ^ S a ~S e©lW8W£«*7n 
UrteO. £fc06 (b) (c) SC. H6 (a) iC^L 
/cWatKSB*@K±r * L X l> * . 
[0 03 0] TXB#(UJCPU 1 tt, 7W »fS a*U 
1 i&iPjllR. X -Y * ? S b #5* ? t Sc #5sf" 

7, X^^SdtftX X-f ^Se^7i3n^> 
«fc9»cgj»BB l 2 SSBHSSr*. C*itCj:«JI86 (b) 

4b{cS«ESnsci«:a:S. RXB^HCPUlIt 7. 
-{■;?Sa*H 1 »-y-»R X^^Sb^tl ijHF-X 
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*7, 7W v*S eifi*>±2ti&J: Stcty&m&l 2 

*iw»T'S. cnKj;O06 (c) {c^-r^occ^ ^aj 

T>ftiW>h 3Ti7 -;A7>ftiUy> h 
3 FCDl»Tn**s^flll!S4 atCjg&SttSCiKft 

[ o o 3 i ] ose o 7 y i 5 * 5 H &6*vci,»*tflB 

-C8, 5£M«Ctt^ttl7>^*l'^> h 3T*ffifl!U 
3£fttctt» 9AX-is*A *fflNWtt& 0T7W » ?S b 

10 7 y 7^7>ftJM> b 3 F£H£ffl-f&. C©te«> 

7 y i 5*sHD^nTt,^^-e«, ^tBT>f-7- 

JW> h 3Trt«iS{i3fcffl7>7-7-. 7y ?^r>f- 
7-x > h 3 F #S(t*MJ7 >f ^ t UXM&t 4 C 
<L(Cft£„ 

[0 0 3 2 ] C©J;9KS7>ftiU^>h3T, 3 

*a*»&*i*. *-T7 y 5- i 5 *sgg^n-cii.5^ -o 

7>rtiW>^3F*iSii«, ^ffiT>r7-i 
20 'uy>h3T36JftM#ffli«c4Ci*>e.. SAROj^T 
WfJSc *> © i ft S . H 7 tC «SfScf>CDtfc<i€:m L X^i> 
i)K ?^17>ftiU^> h 3 T t^—¥-m$W$£M 
DHi, 7 'J ,^7>ftiU^ > h 3 F ia— !f-al 
SBCDSBSID Ftt, DF>DHiftSo fct, SI(tK7 
ij 5^'7>ftil/y>l- 3F^I3n5CtBSA 
RCDffl^T^f C i **-C* 4 feCDi ft ZtcSbX&>&. 
[0 0 3 3 ] *fcH7*»6to56»SJ:5 Ka- tf-Bil* 

^{fttl^KfflC^n-2>MT>f-^iU^> h 3T. 3F 

j?ij^.(^ia 2 2 CCis^r^/c j: 9 CCS^3fc«*^rtiS5T > 
^^rfUfflL-TfeO. ^©rt@T>:r7-ttft£^< 
IfO^cd: omt>iaftt»»tli l/T*#©rt»±^«: 

ie$tt/c&©<tft-5>*\ 7 'J -;A7>ftlW>h 3 

Ftt, -?-©<fc9ftF , ?j^T>7"t-<fc'3ib$6tC^rat>n 

nTtfetttt^ft < , ffi^Tfi7>ffil'^>F3T, 
3 F«Cj:*y-f><-^fw Srattffctt. i^ItS. 

(*©/J^b^{Sjt-t? #4citcfeft*. 
[0 0 3 4 ] #ftlffii45??ffl7>rtil/ 
^>F3Ti, $ftTSi^57'j7-''!7>ftxl/>' 

■>h 3Fttra»W«:+#Kftri,»S*>©£t£"5. fi£^>^ 
St^©^F#^{S«r# -2> i t» 9 ,#.-Ct> Jft ^©<b ft 

50 [ 0 0 3 5 ] tic? y W 1 a^G^ntl,^^ -9 
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3 TJWSBMWIJffl. ^ V » AT>ftiW>h 3 Ftf» 
^ ij 7 n'7>ftil/^> h 3 F #*:£#© 

aawwiwo^^^T^^^fflT^^^u^ io 

[0 0 3 6] iC^t, 7'J«.^7>7-tiW>F3 
iOW<„ ftfc, &HSfe©J&*J£08~01 

■rs**. cne.©§n«> it7U?A-i5 4BCifc« 
»c*rtr»r. t»»«ffi«B©iEiiiia<!:««ia%-€-n-?n 20 

(a) (b) ibt^ltt^. 

[0 0 3 7] $/d32-C7r;U/c:7 U ^^T^ftiU^ 

6 iSHih 5±5K7'J»^15 ©WW (#{*©t£fPSG 1 

1; 5©rtSI5CC7 'J "j^T>ftxl/y>V 3 F© 

- 3 nt t>T J: t > „ J^TW * 

©jgwcte^rfc. -€-n-enc©<±:^^?f5W^x.p> 30 

n&&©£Ec£. 
[0 0 3 8] 08 (a) (b) Jtff 2 ©^Sfe©»2&£ b 
t©7 f /"!7>7-tll'^> h 3F^t. Ctl»7 
»J ,A7>rfiW>(' 3 F#? "J 1 5<DW-m^P 
*tc 1 *©* h 5 W ^{C^fiSSti-Ct^Wt?**. « 
*.«_k6BB2©«fc5«C7 ^<7>ftxU^>F 3 F 

C 6ft S. C©<fc5tt*ttKC*#^. £"*?6© 

[0 0 3 9 ] 09 (a) (b) 3 0 
"C©7 'J f A7>ftxU><> I- 3 F cftti> 
El4lc^Lfc^lalSSl 3 Fi**fcStrCl»*. PW^r 
- 7/WSEtc <fc & ifSMSMifSSS l 6 * 7 U f 1 & ©WJ 
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1 7 *><=>7 y 1 5 ©BuJmSP^ts^T^ y y^ryy- 
tiw> H3F*siSi^K«c^3nrt,^fe©-e& 

5, c©cfc^Cf 7'J?A7>rtiM>h3 

7©ifi2* J *4>7^*<'^©i^5. 
CO«©<fc^{CT>^l&«»l 7fc7>; 5©H-J 

tt, SARtt*«fc*)i5<r*4££K:fcfta. 
[004011110(a) (b) KI4 (D'gMQMMk 
L/t©7 'J 7;>7>f-txl/j( > h 3 F4wt. ffifflja 
j^St^CCj; oT», 7 'J ?;<7>ftil/^ > h 3 F £ 
7V»A1 5±t?Bi»irS^WC?«, 7>ftiU^ 

XrASf, 7>rtxP^>Fft?:I<t?>CtA i * 

#>6ft&= c©^J©<K^>tc7 y -y^r^r- 

txU^>h3F?:^7>?7-{>Kibtxuy>F 

[ 0 0 4 1 ] *fcH 1 1 ( a > (b) ©15 ©^fe©JB 
S8W> ±I2H 10©J:5^>7>^7'f >«©7 y v 
7>rtxM>h3F?:. 7'; 7 ^1 5©¥i**S 
iU/tfcOt*4. Chit ±iE*4©^tt®^»iP 
ifC7>f txl/y> hfi*I< t5 ti tK. ±feH 
2 ©fSWl©^J»©«^iEIS»c. a— !f-*»**tS*-3 

7j; S C i 4 iBW «t 5 K 0 *t ©"?#> * • 
[0 04 2 ] HI 2 (a) (b)©m6©*J6©»S 
(J. 7 U f ^'T >f-7"i U jrf > h 3 F =Sr < ©^W©^ 

©-c*>i>„ 

[004 3 ] 4fcil3 (a) ( b ) ©IS 7 ©Mt©}£ 
fi^> h 3 'J 1 5©¥-B**SI5'i:t-?.C 

[OO4410H (a) (b) ©f8 ©^JS©«5« 
l 8 y ^-'t l 5©H&ffi£W®&c3£S5c^ttlt" 

£g<-r £&©"?& 5„ 

[0 04 5 ] $/c0 15(a) ( b ) <DW, 9 ©^S6©?B 
«!©<£ ^ OC, 7 y v ^ 1 5 ©mffiiWSK: £5Ct RffiT 

^y^-y-'y^-f >©7 y »;<7>ftiw> h 3 f* 

7 y -^/^ 1 5©¥ffi**8PKIB{l-rS CiT. a— tf- 
*$;&^-c#-?i#£i:£^-ef#oia^<t7;\ — *©«^ { c 
S A R^» < ft S C i 5riSWS C i^t?* S. 
0 [0 04 6 1 11 6 (a) (b) 10 ©^JS©ff5^ 
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it, 7'J^A'7>ftiU>>h3F5:, L33R<D5 -J 
><t-f&C£-C\ 7>ftxU^> bft£ft<-f3fc© 

[004 71017 (a) (b) Of 1 1 ©JQfi©JKB 
7 ') ?^7>f tiU^> I- 3 F -Sr. 7';?'<15 

®fflIijMPtc?&-3-citt««i LfcfS. ^ y » jt l 5 ©m$ 

US > h ft *rft < r 4 £>©"?& S. 
[0 04 8 1 018 (a) (b)fflf 12 
». 5'J?A7>ftxuy>h3F4. 7'J7/S1 5 

i 5©«r«8R«:?&-a-ctaBH*fr*cA-c. r>r-y-x 

[0 04 9] ttiOi 1 0 ~0 1 8 <DmM<OJtim<DX *> 

(c-rsct-c. 7ij^-ii 5©-iMX j^sK^cciw*>6 

?y?>rCT>?-^xuy>h3F©aBMW*tt*fll 
Jhs-ttsc 

[00 5 0] 7 y 9 A7>ftiM>l- 3 FiC 

[0 0 5 1] 1 ©^!*©^«©Big§fcfc^Tl«& 

ten. witfwjsaassi 2©ttj«wM^«. 3.— tf***M 
num* cpui #iw»t & *>© t u /c*5. w*. \tv y 

LT, 05, HBrsa9JOfctK»CcW9ft;t&*l£J:5 
PU ltty^<-yf^S{|!!lfWTXS?f, RXBTC 

[0052] *3t*i6WB. «Hff«Bi5a«:ise.r. *s 

[0 0 5 3] 

ic^ y v ^r^y-^fs^sw . ^ y ^'tftgaa^tvrn 
t ssm r > t- y- ^13*5 # ,s - -> f < &m icm c » e. 

T > f - i- ¥8ttfi*m#m £ ft * . ^ITi- if - ©9I3P 
*>6ttKWBt*ifcttfflli«:-57 'J ;>^T>-fy-#iMfi«: 

n^B7 > f i-^mt . i > rtife a«t*i - if- ©^tc 
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cfcoTSton-S C £ ©ft CC^t* hfti, 4>©T* 0 

r > f-y- *fljt» * c t ictt^x imic&m u fcsif w oj 

g£ft££t> 5 *[.£*>£>£. §6<cST>ft^K(** 

[0054] s/c*?iBST > tt, y y ? ^Bi;e.ftri> 
io y-^ifc^iMfitcfflc^n. 7^A-7>ft#gt^m 

aflftta-— *f-©3Hc i-^ribni. C £©ftt>SM3«: 
i & & £ t» ^JttfftsWft -5>„ 2 7Uj ^T30*H G?>n 

-tv&tB^y:. 7 y vNT^ftfis:*!*^©??^ F 
ntrt^ytfeWH^i^ ? ^.(cc©J#^tt3--tf-*s* 

i-^&Z&m (Cffl^-C S A R©*-C^F*U£ ft -5 C £ it 

[mwvffimrtmwi 

mi] &mw<om 1 <D$m<z>&m<Dtmn&mBto7 

30 [0 3] H«©fl5»©«»mSi!siB07*P 

4„ 

[04] HSS©ff^©T>^y-^^©tftBg0-C* 
[0 5 ] HJ6CD»«©7 y v ^<HI*^F©W!S5t««©«W 

0r-*^ c 

[06] uss©^© 7 y -7 ^-«t o a<^B$©»Kgg© 
l»W0-c*,^„ 

[07] ^jfi©jK«©«afmsii«©«6ffli^©sieBH-c 
40 [08 ] *^Bj©^2©Hife©B®©7 y '^-trvft 

xu^> F©|tt^©ft:*©iES0ai^*4tS0-r*-5. 

[0 9] *«*©* 3 ©ite©f.«©7 y 9 /<r >-?-y- 

x u y > h (Ot&WOtctiXDIEWmR&Smm V * 5 . 

[010] *»w©*4©ii«5©jB.«©7 y 9v\-r>7- 

txW> h©I^HJ©/'ci*©iEB0S.D>'Mta0 - C*>S <) 
[011] *IBW©»5©ltt6©^ffll©7 y vJiTlsT- 
txM> h©^©^:it)©iEDi0RO*M?10-C^S o 
[012] ^^©^6©HSS©^gi©7 y y^T>7- 
txM>[- ©Si?H©fc©©iE® 0RCXMW0-C *> „ 
50 [013] *f6BJ©^ 7 ©3Qt©J&«© 7'J7^7>? 
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[014] *»wo»8©3afc©jKB©^ y »^T>^ 

[015] *f6W©*9OH«<0»ffl©^ ! ^ »>*T>f- 

[0 1 6 ] o©as*©jBJii©^ i j *><t> 

ftiu^ > h©ittwofc8bOjEiBiaRap«^iar* 

s 0 

[S17] ##69J©sn i ©HJteoJKJBo^ «; ?^r> 

So 

[018] #»0!<D*1 2<Dmi&<DBi&<07 »J *^7> 

So 

[019] fi£*(D»»«S«a©««BI^* s - 

[01] 
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[02 0] ^®«W«B«O^W©«* Hr * 
£° 

[021] y^^-^^«fi^©«fi©*wiar* 

So 

[022] ^<ommBxm<or>^wmm& 

1 CPU, 2 3T ^tfcST>-r^W> 

4a S*0BS, 4b Sfi@». 5 ^-X'OF* 

ass, e 7 xt:-*, s 

9 1 0 jUfHB. 1 1 1 2 

1 3 T, 1 3 F S£^H?&, 15 



(a) 



(b) 




7 utr-*) 

9 



1 5 (7'J yA) 




[2] 



(a) 



□ □□□ 

□ □□□ 

□ □□□ 

□ □□□ 



-3T (^7>ftxV^>f) 

7 (*tr-#) 

-1 5 C7'J 5//t> 



10- 




□ □ 

□ □□□ 

□ □□□ 




<3F (7iJyM7>W^>^ 



(9) 
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[03] 



13T> 



3T 



,12 



1 3F^. 



.14 



7U 



^3F 



^.4 (RF8&) 



4- 



4b 



CPU 



■o 



-1 0 



l l- 



[04] 



15] 



12- 



14 



13F- 




Sc l Tse 
""1 ili^li) sb 




4a 



3F^ 



(a) 





TXU 


RXW 


SO 


C2 


t2 ! 


Sb 


OPF 


Ll or t2 


Sc 


ON 


OFF 


Stl 






5« 




ON 



- : ON/OF F£^eT"fe*I 

4b 

r 



(b) TX^f 



S alT2 y t il (FTc^Sd 



y til IFredi 



m l 

Ts'e ! 

_ _L^.J Sb ! 



s<TT ftTTtTI 



7 y ^ /t 



Mum 



-4a 



4b— 



2] T k. 



SC 



7 'J V 



Sb 



.4a 



7'J 31 /t BR SB* <ae&B*> 
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[16] 



(a) 





TXK 


RX» 




Sa 


tl 


tl 




Sb 


OFF 


tl or 12 




Sc 


OFF 


OFF 




Sd 


CN 


OFF 






OFF 


CN 





(b) TXI$ 



t?.V] — fers — _ ; 



rfi 

Sc , _ _ , 

!— O I O— r- 

- 



4b — 



~4a 



▲ 



(c> RX^ 



L_r. — - j 



Sc 



[~t2 YTI 



7'J y/i 



[5e 



Sb 



-4a 



7 11 y/<UrrDtt*3 <«T&£ttiS> 



(a) 



□ □□□ 

□ □□a 

□ □□□ 



[08] 

7 

_ 9 

-1 0 

-1 5 



CH7] 




□ □□□ 

□ □□□ 

□ □an 

□ □□□ 



12 2] 




106 — 




101TR 
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